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Abstract. Sludge agriculture application in future will be one of the main sewage sludge disposal 
ways in China. To ensure safety and environment of sewage sludge agriculture application, except to 
strengthen the research of sludge heavy metal, pathogen outside the organic contaminants will be one 
of the focuses of the future research, especially to strengthen the PAHs and NP/NPE. In order to 
reduce the environmental risks of sludge agriculture application, using biological aerobic 
fermentation processing technology treatment sludge can effectively reduce the organic 
contaminants, depress secondary pollution problem, which sewage sludge brings.  
Introduction 
According to the urban sewage sludge disposal technology guide issued by National Development 
and Reform Commission and Ministry of construction in 2011, sludge agriculture application will be 
a major urban sludge disposal way in future. At present, people focused on sewage sludge research 
and treatment of heavy metal mainly, and paid little attention to trace organic contaminants. The 
sewage sludge higher levels of organic contaminants, into the soil may bring environmental pollution 
risk after. Organic contaminants sort is more, according to the varieties and concentration of organic 
contaminants in domestic sewage sludge to determine pollutant control index and limit values of 
sewage sludge agriculture application, is very necessary.  
Sludge organic contaminants in type and harm  
The organic contaminants in environment can be roughly divided into two kinds: one kind is the large 
amount of easily degradable organic matter (including biodegradable and chemical degradation), 
usable BOD (biological oxygen demand) and COD (chemical oxygen demand) indicators to 
evaluation. Another kind is poisonous and harmful refractory organic contaminants (trace organic 
contaminants). Environmental trace organic contaminants kinds mainly include aliphatic fat 
hydrocarbon, polycyclic aromatic hydrocarbons (PAHs), polyclorinated biphenyls (PCBs), organic 
pesticides (mainly for nitro aromatic hydrocarbons, organic phosphorus, organic chloride, metal 
organic compound, etc). The hydrocarbons pollutants is one of the most common as one of organic 
contaminants, mainly including aliphatic fat hydrocarbon, cycloparafin hydrocarbon, polycyclic 
aromatic hydrocarbons (PAHs), etc. 
Most organic contaminants, especially toxic contaminants like many polycyclic aromatic 
hydrocarbon compounds, are carcinogenic substance. Although organic contaminants is less 
concentration and not too high toxic in the environment, it is not easy to degrade and soluble in water. 
Because of the strong affinity on biological fat, organic contaminants can be accumulated in animal 
and human food chain.  
Trace organic contaminants of sludge are not same because of the wastewater source in wastewater 
treatment plants. There are mainly polycyclic aromatic hydrocarbons (PAHs), adsorption organic 
halide (AOX), aliphatic alkylbenzene sulfonates (LAS), nonylphenols (NP), phthalic acid 
(Di-(2-ethyhexyl) phthalate, DEHP), phthalic acid ester (PEs), chlorobenzene (CBs), 
pentachlorophenol (CPs) [1]. 
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Concentration of organic contaminants in sewage sludge dewatering overseas 
Foreign scholars made many researches on the organic contaminants. In 2000, the European Union 
issued the “Working document on sludge”, several main organic contaminants concentration limits 
proposed, including more than 500 mg/kg AOX (dry weight, similarly hereinafter); More than 200 
mg/kg LAS; More than 100 mg/kg DEHP; More than 50 mg/kg NPE; More than 6 mg/kg PAH; More 
than 0.8 mg/kg PCB; More than 100ngTE/kg PCDD/F.  
Monitoring several main organic pollutants of EU member states was reported in the literatures. 
Paulsrud B, et al [2] pointed out that the PAHs concentration of Norwegian sewage sludge was 0.7 ~ 
30 mg/kg, and the PAHs concentration was 0.25 ~ 16.28 mg/kg in parts of German. R. Brandli, et al [3] 
found that PAHs average concentration of Denmark was 1.2 mg/kg, and was obviously less than the 
limit value of the “Working document on sludge”. J.D. Berset, et al [4] found that PCDD/Fs toxicity 
equivalent concentration of EU countries sewage sludge was 3 ~ 1207ngTEQ/kg, and some countries 
had the significantly higher PCDD/Fs toxicity equivalent concentration. In addition, the study of W.P. 
Scott, et al [5] found NP concentration of USA was as high as 1130~1840 mg/kg, compared with J.G. 
Lin, et al [6] in UK sewage sludge concentration monitoring the value of NP 100~500 mg/kg 2~3 
times. B. Paulsrud, et al [2], J.L. Stevens et al [7] and M. Blanchard, et al [8] study found that UK, 
German, Norway and France sewage sludge in concentrations of PCBs between the 0.017 ~ 
0.65mg/kg, were less than the EU  “Working document on sludge”, which stipulated limits. 
The organic contaminants concentration of sewage sludge in China is shown in table1.  Table1 is 
shown, overall, PAHs concentration is normally higher in each city, and PAHs concentration of most 
urban sludge is more than the EU regulation concentration limit value. X.Y. Zhang, et al [9] analyzed 
sewage sludge of the 21 representative urban sewage treatment plants in  JangSu province, and  found 
the PAHs concentration could achieve 169 mg/kg. Table1 is shown that Chinese cities PCBs, 
PCDD/Fs concentration are low, and below the EU regulation concentration limit value.  
Table 1 Organic contaminants concentration of sewage sludge in common in China  
Organic contaminants Concentration (mg/kg, dry weight)  Literature sources  
PAHs 
 
1.156~33.6 C.H. Mo, et al. 2000 [1] [10] ;H.L. Fang, et al. 
2008[11] ; J. Zhai, et al.2011[12] 
PCBs 0~0.720 W.M. Xie, et al. 2005[13] ;R.Y. Shen, et 
al.2006[14] 
PCDD/Fs 9.53~22.90ngTEQ/gdw T.T. Zhang, et al. 2008[15] 
Key organic contaminants  
EU began to ban the use of relevant PCBs industrial products in 1980 and 1990. In Switzerland's 
19 wastewater treatment plants, and Britain's 14 wastewater treatment plants, PCBs concentration of 
sewage sludge found in the monitoring is generally low. Research also found that most cities PCBs 
concentration were lower than the limit values of sludge agriculture application without risks [16]. 
China began to ban products including PCBs -polychlorinated biphenyls in the 1960s.  
The PCBs concentration of Chinese cities sludge is declining yearly trend in recent years [17], and 
monitoring data also indicates that the sludge PCBs concentration is lower, at present concentration is 
used early residue. R.Y. Shen, et al [7] made the determination of the Yangtze river delta 46 urban 
wastewater treatment plants sludge on PCBs. The test indicated that the most were less than 0.1 
mg/kg, only 2 samples containing more than Chinese sludge agriculture application standard (0.2 mg 
sludge/kg), and found the sewage sludge PCBs pollution may relate to the waste transformer 
processes improper or city paint usage higher, and surplus paint disposal unreasonable and so on.  
Study found that PCBs of sewage sludge dewatering had been declining at home and abroad, 
which provided certain data basis for control of environmental risk of sludge. Ju’s survey showed the 
sludge PCDD/Fs concentration of the six wastewater treatment plants of South Korea were in 
0.189~1092 ng -TEQ/kg, and most sludge samples were below the EU sludge agriculture application 
standard 100 ng - TEQ/kg requirements [18]. Relatively speaking, Chinese sewage sludge PCDD/Fs 
concentration is low, and most are in methods of detection limit below. 
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PAHs in the analysis of domestic and international sludge samples were normally detected, but 
concentration change of the total amount was larger, and the general scope was in 1~10mg/kg. 
According to P. Oleszczuk, et al [19] and E. Abad, et al [16] researches, the concentration of PAHs 
were in 0.03~9.95 mg/kg. According to the monitoring results of C.H. Mo [1], the concentration of 
PAHs was greater 10mg/kg in sewage sludge dewatering.  
NP mainly comes from nonylphenols poly ethylene oxide ether (hereinafter referred to NPEs). 
NPEs are synthetic detergents main raw materials, very extensive. NPEs can be converted into the 
product of NP, which is more lasting, toxic, and easily accumulated in environment as wastewater 
discharge and treatment. US, EU, Canada and Japan gradually reduced, banned the manufacture and 
use of NP and NPE [20]. Because of the family planning policy implementation in China, use of 
contraception containing NP also is more common. According to Y.S. Qiao, etc’s research [21], the 
survey results of sludge samples from 4 wastewater treatment plants were all detected NP kind 
material, and the concentration range in 1~ 128 mg/kg for three consecutive years since 2003. J. Lian, 
etc’s poll found that the concentration of NP were 3~ 22 mg/kg in sludge of 4 Beijing wastewater 
treatment plants [22]. R.X. Hao, et al [23] found that the NP concentration of sludge thickening tank 
was 177 mg/kg in the survey of the wastewater treatment plants. The sludge of wastewater treatment 
plants in all can be detected NP, but at present Chinese land application for sludge NP content without 
restriction. According to the EU sludge land application NP limit value (50mg/kg) standard, Chinese 
sludge of higher levels NP need to pass a biological fermentation pretreatment, make it degraded to 
avoid its land application process bringing apparent environmental risks.  
The environmental influence of organic contaminants was studied on sludge land application, but 
more attention to the degradation of the biodegradation of PAHs, and research about NP is less.  
The abatement strategy of organic contaminants 
If the sewage sludge with organic contaminants concentration higher once applied to land, organic 
contaminants can come into easily plants and harvest, accumulate, pollute surface water and 
groundwater, and cause the potential damage to human etc. Sludge land application is more promising 
municipal sludge disposal method, how to effectively control and prevent environmental impact and 
environmental risk of sewage sludge land application, especially reduce the concentration of organic 
contaminants are the focus of research of environmental risk. The European International Life 
Science Society as evaluation sludge land application of organic contaminants in risk recommends a 
conceptual framework, which aims to keep the environmental protection and public health [24]. 
Reduction methods of organic contaminants in sewage sludge have ionizing radiation degradation 
technology and bio-fermentation technology.  
Ionizing irradiation degradation technique consists mainly of γ-ray source and electron accelerator 
two systems. The major source of γ-ray is used in 60Co. The sludge was placed under 5 kGY of 
60Co-ray irradiation in 24 hours, the sludge easily degradable organic matter content of contaminants 
was in the increase, and refractory material was reduced. Meanwhile, water-soluble macromolecular 
components of organic components transformed small molecules [25]. 
Ionizing irradiation can be effective in a relatively short period to the degradation of organic 
contaminants, but the operation degradation organic contaminants high cost and risk of 
electromagnetic radiation. 
At present, organic contaminants reduction technology of sewage sludge in commonly used 
biodegradable technology. Bio-degradable technology has anaerobic digestion and aerobic 
fermentation technology, using more technology for the biological aerobic fermentation, usually high 
temperature aerobic fermentation of organic contaminant substances may be degraded by the action of 
microorganisms, is an effective method of organic contaminants reduction in the sludge. Organic 
matter content, the pH value, C / N, moisture content and fermentation time and temperature, oxygen 
supply will be on the sludge impact on the degradation of organic contaminants, except for the impact 
of organic contaminants own features. 
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Studies have shown that some organic contaminants in sludge under anaerobic conditions can be 
degraded, and most studies have proved that most of organic contaminants in sewage sludge can be 
degraded in the aerobic fermentation [26]. Q.Y. Cai etc [27] using sludge such inherent in the 
microbial community, effectively reduced the concentration of  PCBs and PAHs by mixing the sludge 
and straw, wood corn straw and proper in the aerobic fermentation processing, and pointed out that 
PAHs compounds in aerobic fermentation was relatively easy to be degraded. G.A.R. Hackett [28] 
thought that sewage sludge could achieve garden, agriculture application standard after aerobic 
fermentation.  
Study confirms using sewage sludge biological aerobic fermentation can effectively reduce the 
environmental risks of sludge land application, achieve security, environmental protection. 
Conclusion 
At present, Chinese study on sludge organic contaminants is in lack of in-depth. For satisfying the 
environmental security of sludge land application, environmental impact and environmental risk need 
be researched deeply on PAHs and NP/NPE. For the sewage sludge of higher concentration organic 
contaminants, aerobic fermentation can reduce the environmental risks of sludge land application. 
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